J. Bacteriol. 84:1282 Bacteriol. 84: -1286 Bacteriol. 84: . 1962 .-The close relationship of Mycobacterium avium (avian) to group III nonphotochromogenic (Battey) strains of mycobacteria stimulated interest in their behavior in HeLa cells. In general, the avian strains grew more slowly than the Battey strains; 10 of 17 avian and 3 of 12 Battey strains required more than 7 days to exhibit abundant intracellular growth. Branching filaments were observed with variable frequency in all of the strains studied. Branching occurred at right angles, and was seen more often with the Battey strains and the avian strains isolated from swine. These observations indicate that the growth rate and growth pattern of avian and Battey mycobacteria in HeLa cells are not sufficiently specific to facilitate distinguishing the two species from each other.
Reports by Shepard (1957 Shepard ( , 1958 and other investigators (Clark and Forrest, 1959;  Brosbe, Sugihara, and Smith, 1961) indicated that cell culture techniques might be useful as an aid in classification of mycobacteria. The close relationship of Mycobacterium avium (avian) to group III nonphotochromogenic (Battey) strains of mycobacteria (Smith et al., 1960; Bojalil and Cerb6n, 1960; Bonicke, 1960; Froman et al., 1961; Toda, Hagihara, and Takeya, 1961) Preparation of mycobacterial suspension. Suspensions were prepared from cultures 2 to 3 weeks old, depending on the extent of macroscopic growth. The method for preparing the bacterial suspension was described previously (Brosbe et al., 1961) .
HeLa-cell cultures. HeLa cells were kindly supplied by D. Imagawa. The medium employed was composed of 60% basal yeast extract medium, 20% Scherer's maintenance solution, 10% Brain Heart Infusion Broth, and 10% calf serum (D. Imagawa, personal communication). The medium also contained 50 ,ug of streptomycin and 50 units of penicillin per ml. HeLa cells were harvested from stock cultures treated with 0.25% trypsin solution. Cells (60,000 to 75,000 in 1 ml of medium) were seeded on cover slips (11 by 22 mm) in Leighton tubes. The cultures were incubated for 48 hr at 37 C.
Inoculation of HeLa cells. Cell cultures were washed and inoculated as described in a previous report (Brosbe et al., 1961) . Lamb serum replaced the calf serum in the yeast extract medium, to promote phagocytosis. Fetal bovine serum (Shepard, 1960) was used in later experiments.
Examination of cultures. The procedure of following intracellular growth has been described (Brosbe et al., 1961) . The growth rate was estimated as moderate or rapid, based on the number of bacilli filling the cytoplasm or the extent of branching observed 5 to 7 days after inoculation. (Table 2) . No quantitative counts were done, however, and variable growth patterns ( Fig. 1 and 2 ) undoubtedly influenced the accuracy of the estimate of intracellular growth rate. In general, strains which demonstrated good branching also appeared to show a faster growth rate.
Growth characteristics. All of the strains showed branching filaments with variable frequency. Branching seemed to occur at right angles ( Fig.  3 and 4) and was observed more readily with the Battey strains and the avian strains recovered from swine (Table 3) ; 3 of the 17 avian and 2 of the 12 Battey strains exhibited a greater tendency for parallel alignment (Fig. 5 and 6) (Oatway, 1961) . Growth-temperature (45 and 20 to 25 C) tolerance (Harris, 1960) , specific tuberculins (Magnusson, Engebaek, and Bentzon, 1961) , and arylsulfatase activity (Kubica and Beam, 1961) have been recommended as useful procedures for differentiating the two species.
Our findings were for the most part similar to those reported by Shepard (1958) and Clark and Forrest (1959) . Their work, however, was concerned mainly with M. kansasii (Shepard, 1962) and the unclassified mycobacteria (Runyon, 1959) . The one avian strain studied by Clark and Forrest (1959) (Brieger and Fell, 1945; Brieger and Glauert, 1952) . 1 # . . . . . . . . . . . . . . . . . . . . 
